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1. T5eoret.;.cal 2nd Experimental Program on the F Region Utilizing 
A z e Z  
I_ 

I 

3. S ,  Nisbet, 3 -  321Fnik, D. McCrory, M. Kwei 

D*rkg &is 1: 2- - -ct - interval a several problems related to the photo- 

electron f f c x  in the ~ Q I I O S F ~ E F ~  aqd exosphere and the heating of the F 

region hasTe been studied. 

Trzpplng of 5 e  FZutcekctrons by Sr-ePastic collisions appears to 

be extrerne:y irrxpsrtant in the F region because the neutral collisions 

continualgy d i l~ec t  the FhotoeLectrme into paths having a small 

tramlational compozect. In general also there is a net upward flux 

produced beczuse the electrons traveling in the upward directions 

move further before making a collision than those traveling downward. 

It is not correct,  however, to characterize this f l u x  as an "escape" 

flux because most of the energy is lost locally, 

i have attempted to calculate the mean upward motion x per 

collision for  the trapped component and an escape probability. I 

obtaiced for  this mean upward motion 

- 25 4 147 a6 + x = la[ + (ea + l o g  a)  - 2 a2 - -  - m a  43 20 4 

a ..... 
lo 1 2283 a 8 - 738 1 

33,868,800 9 14,457,600 

where C = Euler 's  constant 

X = the mean free path for elastic collisions 

a = H / l  sir, I when A is the scale height of the neutral 

a tmo s phe re.  
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.TI- , k c l y e  have been calculated by Divany which allow average 

v ~ ? l ~ e s  of ihrs functisn to be calculated over the angular spread of the 

phet:dee-rcns These values then used to calculate electron 

f l u e e  and lifetimes. The escape prGkability is quite a complicated 

problem because c i  the losses to the ambient electrons and inelastic 

ccllisior,s. If +be pretakiXfy of making an inelastic collision is q then, 

if losses to the ambient electrons a r e  neglected, the probability of 

making an escape ccllision in n cc21isions is 

C is EuPer ' s  constzn'; 

and a = H 
A sin I 

The problem- c a ~ l  then be treated by allowing a number of increments 

in energy loss t- ambier-: electrons by choice of a suitable n. 

general f c r  the phitzFkctrrons of energy greater than 10 ev important 

In 

to this prc.blern i f  appears easier to use an average energy loss for 

each inelsskic coilision and to then recalculate the energy loss and 

escape probabilities Divan): has developed a computer program and 

sent me the results €or some of these calculations. 

A usefGl expression for estimating the fraction of the local - 

energy loss a photoelectron gives to the ambient electrons is 
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For electrons in the 8 to 20  ev range the values calculated using 

this expression.are quite close to those obtained using detailed c ros s  

sections and following these down through their energy loss processes.  

I have been reading McCrory's and Widmaier's theses and 

working on some calculations relevant to these. A paper was @repared 

f o r  presentation a t  the forthcoming Cospar meeting in Viepna. 

J .  S. Nisbet 

1.2 Arecibo Data Analysis 

Incoherent backscatter measurements of electron temperatures 

and densities and ion temperatures were made during four periods 

a t  Arecibo, one in October and three in December. Electron 

temperatures calculated f rom the data during the day showed large 

variations in a sense opposite to those of the densities. 

densities were observed to fluctuate to twice their normal daytime 

values in a period of two or  three hours. 

Peak electron 

Daytime electron temperatures increased with altitude a t  a 

ra te  of about 2 O  k/km above 225 km, and the electron to ion 

temperature ratio averaged abmt 2.4. The data a r e  s imilar  to those 

of the preceding winter, but they a r e  of higher quality and have better 

time resolution. 

Computer programs were written to solve independently the 

electron density and temperature continuity equations a s  a function 

of time. 

of several  hours o r  perhaps a day to examine the observed coupling 

between densities and temperatures Most of the work was concerned 

These equations a r e  to be solved simultaneously over a period 

with the problems of numerical accuracy at high a€tftudes and of 

solution time. 
J .  R .  Doupnik 
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Data obtained at  Arecibo,Puerto Rico in December 1964 raised 

the question of nighttime production. 

the nighttime, the electron content did not decrease and in fact did 

increase throughout a major portion of the night. 

in a paper presented a t  the Spring 1965 URSI meeting attributed this 

phenomenon to photoelectrons traversing the field lines from the 

conjugate region and thus causing the observed increase in electron 

content. 

It was observed that during 

Nisbet and Carlson 

At the present time, these same data a r e  being used to t ry  to 

arr ive a t  the winter recombination coefficient for  the nighttime 

hours by considering the day as a whole. 

In December 1965, another trip was made to Puerto Rico and 

it is believed that three good days of data were obtained. 

a r e  presently being processed and will subsequently be used to 

determine winter nighttime recombination coefficients and to possibly* 

cotroborate the December 1964 findings concerning nighttime 

production e 

These data 

\ 

Donald R .  McCrory 

1.4 Summer Recombination Coefficients 

In June of 1965 a trip was made to Arecibo, Puerto Rico for  

the purpose of gathering incoherent backscatter data. 

were spent a t  the site there but due to some equipment problems 

only one good day of data was obtained. 

Three weeks 

These data have been 
1 

analyzed and a re ,  at the present time, being incorporated into my 

thesis and a scientific report. Howevers i t  is felt that more summer 

data will be required before any concIusive statements can be made. 

Donald R .  McCrory 
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1 e 5 E-Region Temperatures 

The behzvior of predawn electron temperature in December 

1964 a t  Arecibo, Puerto Rico was investigated. 

It was found that, in early morning in the sunlit conjugate 

region in travelling from the 300 k m  level to the 600 km level, a 

photoelectron with an initis1 energy greater than 5 ev loses only a 

negligible amount of energy to the ambient electrons for all pitch 

angles up to about 80 The minimum amount of energy required 

for the photoelectron to reach the Arecibo end of the field line was 

found to h e  about 6 ev. 

energy greater than 15 ev loses only a small percentage of i ts  

initial energy to the electron gas along the field line in this 

considerable trajectory for all pitch angles up to 70 . 

0 

However, the photoelectrons with an initial 

0 

An equation for  the photoelectron f lux  escaping from the 

sunlit conjugate region was developed. 

end of the field line the photoelectrons will be gradually scattered 

out of the flux upon the first collision with the neutrals in the dark 

ionosphere and assume random trajectories e 

derived fsr the production rate of these photoelectrons in a random 

walk o r  the loss rate of the incoming unscattered photoelectrons. 

It appears that most of the incoming photoelectrons would be 

scattered out of the beam above an- altitude of 208 k m  in tke-$iaek 

When reaching the Arecibo 

An equation was 

ionosphere over Areeibo. 

The possibility of backscattering from the dark ionosphere of 

the incoming photoelectrons from the sunlit conjugate region was 

investigated. 

electrons in a random walk, an equation was developed for  the 

Using the equation for the production rate of photo- 
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bzckscsttering phcreelectron flux iE the dark ionosphre .  

It is hoped that an estimate of the incoming photoelectron 

flux and the heat input tc; the electron gas in the dark ionosphere 

over Arecibo, due ta this irxoming phsta,eEectron flux, can be 

given in  the next report. The heat input to the ambient electron 

gas in the dark icxssphere d ~ e  to the heat conduction along the 

field Pine will also be invesdgased. 

Three weeks were epe~l t  with L-o Dcupnik in  December 1965 

a t  the Arecibo Ioncspheric Observztory making measurements of 

electron den.si5ie.E , e:ec'.,rcn temperatures aod ion temperatures. 

M. W.  Kwei 

2. M-D Rocket Program 

2.1 Propagation Experiment 

Within this past six months I have qompleted the analysis of 

the results f rom the Mother-Daughter Savelin 6.29 flight on May 

13, 1965. The finzl electran density profiles accurate to better than 

1, 570 

appeared tc, b~ less than 270 over densities. 

were ckse ly  examiced for small-scale irregularities which 

Large scale horizontal 

gradients on the order of 10% over a theoretical uniform imosphere 

profile was mebsured; and were centered near apogee of the flight. 

The cause of this E-W gradient was directly attributed to a magnetic 

field anomolk which was detected and measured by an onboard 

magnetometer. An extensive investigation into the sources of e r r o r s  

was alsr, made fer the profile a s  well a s  a comparison of our results 

wi'h simulhLeous experimeflts. The ccmplere analysis i s  in m y  

thesis and Scientific Repzr!: No.  203 which WZJ just recently completed. 

A computer program is currenAy bring devised to facilitate 
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reduction ef phase data tc electron densities fo r  future M-D flights. 

J. Widmaier 

2 - 2  M-D Probe Experiments 

The las t  two experiments, in October 1965, failed due to  a 

separation failure and a vehicle failure. N o  usable data were obtained. 

The data f rom the successfd shot s f  May 19, 1965, has been 

analyzed. 

of the Daughter to a b w t  100 meters separation. 

The ion t rap  811; the Mojther observed the effects of the wake 

The ion t rap  was 

observed to cease ta function according to simple theory a t  the altitude 

where the ion sheat5 became equal to  the probe diameter.  Vehicle 

potentizl was determined to be about -2 volts throughout the flight 

and this relatively high potential probably is responsible for a 

relatively high ion current collected on the downleg of the flight. 

Work has commenced in the design of a second generation of 

probe experiments for I?-region studies 

obtained from the first ser ies  of M-D shots. 

utiliaicg the information 

L. C. Hale 

2 e 3 Deep Space Probe 

The main purpose of the deep space probe is to measure ion 

densities in the region f rom 500 to 2000 km. The type of probe 

which will be utilized is the planar probe used in the previous M-D 

experiments 

The f i r s t  problem considered was the selection of a vehicle. 

CaEcuiPa5isris have been made and show that the Javelin rocket modified 

with ari additional Arcas s t a g e  wculd be both capable and economically 

feasible. 

Work is prezently being conducted on ion collection to the probe 
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covered by a large sheath. Under this condition, simple probe 

theory does not hold. Pcisscsn's equation was salved for the 

sheath covered probe. Farticle trajectories a r e  being determined 

under the following conditions: 

1 .  The speed of the rocket is much greater  than the speed 

of the icms. 

2.  No cdl i s icns  occur inside crf the sheath. 

3. The electric is zero cutaide of **he sheath. 

Another prchlem which shall be considered in the future is particle 

collection in the wake af the rocket during descent. 

Modifications a r e  being made on existing probe electronics. 

B. A. Pontano 

3. Upper Atmosphere Electrodynamics 

3 e 1 Magnetosphere Stdies 

A paper "The Transmission and Reflection of Electromagnetic 

Waves normaIly incident on a Warm Plasma" was submitted to Physics 

of Fluids. 

in March 1966). 

The paper was l a te r  revised and resubmitted (Accepted 

In the lastrof August and f i r s t  of September attendeddhe NATO 

Advanced Study Institute in Bergen, Norway on "Particles Trapped 

in the Earth 's  Magnetic Field". 

months has beeh spnt  on looking a t  the relation of these phenomena 

to the low energy plasma behavior in the magnetosphere. 

A good portion of the past  six 

Work is in progress on a possible fluid-dynamic approach to 

Carpenters * knee in the magnetosphere 

C. Cornstock 
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3.2 Magnetospheric Plasma Flow 

Worked on a $-dimensional equation of motion of a single 
c 

charged particle through a dipole magnetic field, and arr ived a t  a 

solution for one velocity component. 

and space coordinates are badly coupled. 

The other velocity components 

Read an  ar t ic le  concerning the influence of the earth 's  

rotation upon the interaction of the solar  wind with the magnetosphere, 

by E. W .  Hones. The article consists of a feasibility study of a 

plasma injection mechanism on the midnight side of the earth, based 

on water -flaw experiments 

E. C. Stevenson 

4. Aerodynamic Theory 

4.1 Upper  Atmosphere Motions 

Experimental studies of the statistical properties of high 

altitude turbulence as derived from electron density measurements , 

made a t  Arecibo, were continued. Two theoretical papers concerning 

this work a r e  abstracted below: 

"Dispersive Waves i n  the Upper Atmosphere" 

U s i n g  a correlation technique, statistical properties of 

dispexsive waves in the upper atmosphere a r e  studied. Included 

are the mathematical description of the correlation technique, a 

simple example of how the correlation function for atmospheric 

waves behaves, and data from the radar  at Arecibo, Puerto Rico. 

A rough correlation between the simple example and the data exists. 

But the data a lso show that other, a s  yet unidentified, dispersive 

waves are present. 

markedly above 100 km. 

The intensity of these waves decreases 



- 10 - 

"Random Dispersive Waves 

The physical theory of the detection and measurement of the 

intensity of random dispersive waves in the presence of noise is 

given. 

distance f rom i t s  source to be distinguishable f rom the background 

It is shown that a dispersive wave must travel a long 

noise. Both the statistically stationary and a non stationary case 

a r e  discussed. 

The status of -the paper's relative to this-work is outlined below: 

Papers  read: 

"Random Dispersive Waves" at Symposium on IntedCtions 

between Upper and Lower Levels of the Ionosphere" 3-7 May, Vienna. 

"Dispersive Waves in the Upper Atmosphere" May COSPAR, 

Vienna. 

Papers  accepted: 

"Random Dispersive Waves': Phys. Fluids. 

"First Order Corrections to D Region Probe Theory",J. G. R.  

Papers  published: 

"Alfven Wave in an Incompressible Medium" Phys . Fluids 

December 1965. 

D.P.  Hoult 

4.2 Gravity Wave Studies 

First, a survey of the literature on gravity waves was made. 

The next step consisted of formulating a problem to determine how 

the gravity waves were coupled with fluctuations in electron density, 

that is, the tagging of the electrons to the fluid motion was studied. 

The proper initial values were chosen f o r  this problem, and the 

corresponding solution was obtained. The solution of this problem 
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then yielded the p-roper dispersion relationship, and the appropriate 

correlation techniques were applied for random dispersive waves 

in order to observe the gravity waves. 

Richard Warner 

5. Accomodation Coefficient Studies 

5.1 Surface Kinetic Studies 
~~ ~~~ ~ 

This program concerns a design study of a device to measure 

thermal accommodation coefficients. Such a facility would measure 

the low energy scattering phenomena when a neutral gas molecule 

with about 1/40 ev  impinges on a solid surface. Knowledge of such 

processes is of fundamental importance in the operation of high 

altitude probes, a s  this scattering process forms the surface boundary 

condition for statistical mechanical equations of the plasma. 

This study is presently being conducted along two lines. The 

first objective is the determination as to whether the state of the 

art  in  thermal and momentum accommodation coefficient 

measurement techniques can be measurably improved and adapted to 

the direct  determination of incident and reflected particle distribution 

functions for  a general c lass  of gas -solid interactions. 

A parallel theoretical investigation is being carr ied out 

which attempts to relax the classical assumptions in regard to 

theoretical predictions of accommodation coefficients, and is 

proceeding along quantum-mechanical lines. 

D. P, Hoult 
B. R .  Carson 
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5.2 Gas -Surface Interaction 

The ear l ier  portion of the above period was spent in looking 

through reports and papers on a theory for the thermal accommodation 

coefficient. 

in nature, which agree only qualitatively with published experimental 

data. 

nature of the experiment& themselves, where a number of 

uncontrollable factors a r i se ,  making it impossible to obtain 

measurements under ideal conditions, 

It is found that the theories presented a r e  semi-classical 

This disagreement could, in part, be attributed to the 

However, a certain need f o r  improvement in the theoretical 

analysis of the problem was felt ,  and preliminary steps were taken 

in this direction. A quantum mechanical model was envisaged to 

yield better results for  the interaction of gas molecules with the 

surface of a metal. A preliminary calculation was made for the 

electron energy levels in a semi-infinite solid with a highly idealized 

potential distribution. A similar problem with further simplification 

using a 6-funcEm potential distribution has been described by P. 

Pharisean in a ser ies  of papers in Fhysics. The next step will  be 

to assume an interaction potential for  the gas molecule and surface 

atom model. 

S .  N. Basrur  

6. Langmuir Probe Theory and Experiments 

6.1 Langmuir Probe Theory 

The work on the subsonic, blunt D-region probes was 

summarized in an article "First  Order Corrections to D Region 

Psobe Theory" to appear in  JGR, July 1966. The major conclusions 

are:  
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"The largest  corrections are due to heat transfer and 

compressibility. These corrections tend to cancel each other for 

small  angles of attack. The largest correction is due to heat 

transfer,  and is a t  most ten percent. The first order theory, 

uncorrected, is valid to within ten percent. '! 
A scientific report is being prepared comprising and 

unifying the three previous papers "Weak Shock Waves", !.ID Region 

Probe Theory'' and "First Order Corrections to E) Region Probe Theory". 

T. Kuo 
L. C.Hale 
D. P. Hoult 

6 . 2  D-Region Experiments 

Over a period of two years, eleven meteorological rockets have 

been launched with parachute borne blunt probes to measure charged 

particle parameters in the altitude range 40 to 80 km. 

launches have been made a t  night, with the data showing close 

repeatability between 50 and 6 3  km. 

on January 5, 1966, utilized an improved version of the experiment 

which removes the ambiguity of interpretation of ear l ier  data. 

Six successful 

The two most recent night shots, 

The blunt probes used collect charged particles according to the 

theory of Hoult. 

angle of attack and linearly proportional to probe potential, both of 

which a r e  observed. 

electrode very much larger  than the probe, consisting of the silvered 

parachute and silvered shroud lines. 

the positive and negative charged particle conductivities. 

found that over the altitude range of 50 to  63 km. the negative 

This theory predicts a probe current independent of 

The most recent experiments used a return 

This enabled the separation of 

It was 
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conductivity exceeded the positive conductivity by about 2570. 

is consistent with laboratory measurements of the ratios of 

This 

mobilities of small  negative and positive ions. Assuming a small  

ion model it is concluded that the electron density was very small. 

In particular 1, the negative ion to electron ratio, must have been in 

excess of one thousand over the altitude range 50 to 63 km. and greater 

than 330 a t  77 km. It is concluded that collisional detachment is a 

relatively unimportant process in this situation. 

Using assumed values of mobility and a model of the 

atmosphere, positive and negative ion densities may be deduced. 

Below 63 km. the resulting ion density profiles a r e  consistent with 

a galactic cosmic ray ionization source, and a constant (two body) 

ion recombination coefficient. Above 65 km., the ion density shows a 

deviation upward from the cosmic ray model, indicating an additional 

source or  sources of ionization. 

L. C.  Hale 
D. Baker 
B. 3 .  Rubright 

7. Mass Spectrometry 

7.1 General Mass Spectrometry 

A paper supported in part  by NASA Grant NsG-134-61 has been 

accepted for  publication in ''Vacuum". The paper titled "Mercury 

Vapor Hazards in Vacuum Laboratories" is a study of mercury vapor 

concentrations resulting from accidental release s f  mercury vapor or 

spillage by ultraviolet absorption spectrometers.  The results 

suggest that condensed vapor from damaged diffusion-pumped vacuum 

systems may cause f a r  more dangerous contamination than previously 

suspected. Hazards resulting from spillage appear to be much less ,  



although not negligible. The relative effectiveness of various 

decontamination procedure a r e  considered. 

B. R .  F. Kendall 

7.2 Resolution Enhancement 

The aberrations introduced on an assumed resolved spectrum 

can be represented by a Fourier Corivolution Integral. The need 

for  methods of treating aberrated or poorly resolved spectra has 

long been recognized and has lkd to the develcpment of two instruments 

for  simulating aberrations and enhancing spectra. 

The first of these instruments is based on a simple consideration 

of Gauss' Law in an electrostatic situation. This instrument has been 

constructed and is now capable of performing integrations with 

excellent accuracy; that is, the smearing or distortion effects of 

various instrument factors can be studied. Present  work is now 

centered on providing a feedback loop with associated logic networks 

that will enable this device to proceed from poorly resolved spectra 

to spectra of an order of magnitude better resolution. 

M. Zabielski 

7 . 3  Simulation of Spectrometer Aberrations 

The second instrument is a time varying field device which is 

close to completion. Tests consisting of convoluting two simple 

functions a re  being conducted in order to eliminate some minor 

mechanical problems. The results of these tests,  excluding the 

problem stated, have been satisfactory. 

being spent on the rectification of the alternating signal for display 

Considerable effort is now 

on a chart  recorder .  A network that will have a high D. C .  signal to 

noise ratio and also a fast d .c .  response to cope. with fast  rising 
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function i s  being constructed. 

K . Whi tmore 

7.4 Electrical Particle SusDension 
~~ 

Theoretical calculations Save shown that it is possible to 

observe Brownian motion of a very small particle (about 1 micron 

in diameter) at reduced pressures.  To accomplish this the particle 

must be in a near frictionless state. Investigatior, has shown that 

a glass surface cannot be easily prepared to meet these requirements. 

However, methods of suspension involving electric and for magnetic 

fields will produce the required environment. 

system now under consideration will  coordinate an electrodynamic 

The particular 

suspension system with an optical-electronic particle detection 

system in such a way that particle position will not be critically 

dependent on the charge on the particle and that critical dampening 

of particle motion after atomic impact can be achieved. 

R .  B. Hazelton 

8. Paper Publications, etc. 

The following PaPers have been Dublished: 

"Round Laminar Jet in  a n  Axial Magnetic Field" by D. P. Hoult. 
Publishedin Phys.Flui;dd, Vol.  8 ,  No.  1, 886-889, May 1965. 

"The Reduction of Ionograms from the Bottomside and Topside" 
by J. R. Doupnik and E. R .  Schmerling. Published in J . A .  T.P., 
Vole 27, NO. 8, 917-941, August 1965. 

"Effect of an  Axial Magnetic Field on the Stability of an 
Axisymmetric Jet or  Wake" by D. P. Hoult. 
Fluids, Vol. 8, No. 8, 1456-1460. August, 1965. 

Published in Phys. 

"Helical Motion of a Sphere in the Presence of a Magnetic Field" 
by D. P. Hoult. Published in Phys. Fluids, Val. 8, No .  7,  
1394-1396, July 1965. 

Simple, Stable and Reliable Transistorized D. C. Amplifiers" by L. C. 11 

Hale, J. S. Nisbet and C. K. Wilk. Published ir, IEEE Trans. on Inst. 
and M e s s . ,  Vol. .I M,-14, No. 3 ,  156-159, September 1965. 
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"AIfven Waves in an Incompressible Medium" by D. P. H ~ u l f .  
Published in  Phys. Fluids, Val .  8,  No.  i2, 2240-2244, December 
1965. 

"Electron Densities and Temperatures i L  the F-region f rom 
Backscatter Measurements a t  Arecfbo" by H. C. ear lson and 
J. S. Nisbet. 
and Exosphere, 470-477, North-HoPlarLd Puljlighing Co. , 1966. 

Pcblished i n  Electrcr- Der-zity Frofiles in  Ionosphere 

"Electron Temperature and Density Fluctuatis,ns in the Daytime 
Ionosphere" by 3 .  R. Doupnik and J. s, Nisbet.  F7ib)Iished in  Electron 
Density Profiles in Ionosphere anzd Exosphere , 443 -504, North-Holland 
Publishing Co., 1506. 

"Recombination in  the Kightt-ime F-Regim fmm Incoherenr Scst ter  
Measurements" by Z. 8. Kisbet  and D. McCx ~q-. 
Electron Density Profilee i n  Icnosphere and Exosphere, 530-539,  
North-Holland Publishing C o . ,  1966. 

"Analogue Sirnulatiins ~f 'peak sm-ezring' in  Spectrometers" by 
B. R. F. Kendall. 

Pzblished in 

. i4 
-. 

Published i n  S.Sci.Instruments, Vs l .  43, 215-219, 1966. 

"Sound Waves in Relativistic Magnetohydrodynamics" by R.  P. Kanwal. 
Published i n  Jour. of Math. and Mech., V d .  15, No. 3, 379-392, 
March 1966. 

The following papers have been accepted for publication 

"Electron Temperature and Density Fluctuations in the Daytime 
Ionosphere" by 3. R.  Doupnik and J. S. Nisbet, 5.G. R.  

I'D-Region Measurements a t  h'ight Using a P a  rach..:te-torne Blunt 
Probe' '  by L. C. H d e ,  Frceeedifigs of the Conferaxe  on Dir. Aero. 
Meas. in the Lower Ionosphere. 

1 1  Mercury Vapor Hazards in  Vacuum Laborztories" by B .  R .  F. Kendall, 
Vacuum. 

"High Temperature Insulating Adhesives fo r  'S;acuum Applications" by 
B.R.F. Kendall and M. F. Zabielski, Journal of Vac. Sci. and Tech. 

"First Order Corrections t o  D Region Probe Theory" by D, P. Hoult 
and T. J. Kuo, J.G.R. 

"Apparatus for  Teaching and Reserrch in Electron Fhyaics" by 
B. R .  F. Kendall and H. M. Luther, American Journal of Physics.  

"Dispersive Waves in  the Upper Atmosphere" by D. P. Hoult, Proceedings 
of Seventh Internatimal Space Science Sy-mp sium, Vienna, Austria, 
May 1966. 

"Parameters of the Low IcEosphere a t  Night  Deduced from Parachute 
Borne Bluf$ P&robe Measurements 'I by L. C . Hale, Proceedings of 
Seventh International Space Scierzce Symposium, V'ienna, Austria, 
May 1966. 
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"Measurements of E lec t rm Density in the Upper Atmosphere by 
Propagation Measuremerte between Sectielns of a High Altitude 
Rocket" by J. S. N E s b ~ t  and T -  Widmaier, Proceedings of Seventh 
International Space Science Symposium, Vienna, Austria, May 1966. ..-. 

" Transmission and Reflection of Ele c tr oma gfietic Waves Normally 
Incident on a W a r m  Plasmii:' by Craig Cornstock, Physics cf Fluids. 

"Mass Spectrometry Without Ions" by  E,. R .  F. Kemiall, Proceedings 
of Annual ASTM E- 14 Conferance on Mass Spectrometry, Dallas, 
Texas, May 22-27, 1960. 

"Constant Momentum Mass Spectrome :ry f 2 r  Icncspheric Investigations" 
by H. M. Luther and B.  R .  F. Kendall, Proceedings of Annual 
ASTM E-14 Conference or_ Mass Spectrometry, Dall%s, Texas, May 
22-27, 1966. 

T h e f o l l o w i n g r t s  have been issued: 

No. 247. "A Subsonic D-Region 'Prcbe Theory and Instrumentation" 
by L. C. Hale, D. P. Hoult, August 31, 1965, 

No. 251. "Notes on Magnetohydrodynamics - Part II" by R .  P. Kanwal, 
September 30, 1365 

No. 257. "Transmissiun and Rdlec5Gnof ElectrGmagnetic Waves Normally 
Incident on a Warm Plasma" by C .  Comstock, December 10, 1965. 

No. 260. "The Theory and Experimental Results a€ an  Ionospheric Probe 
Experiment" by D. 3 .  Hoffman, Sartcary 10, 1966. 

No. 263. "Electrort Density znd the Electric Field in a Steady State 
F-Layer" by Cra ig  Cornstock, Sanuary 16, 1966. 

The following papers were presented a t scientific meetings: 

"D-Region Probe Theory" by D. P. Hodt .  
Conference on Direct Aeronomic Measurements in  "he Lower Ionosphere", 
University of Illinois, Urbaaca, Illinois, September 27-30, 1965. 

Presonted a t  the "Second 

"D-Region Measurements a t  Night Using a Parachclte -borne Blunt Probe" 
by L. C. Hale. Presented a t  the Second Conference on Direct Aeronomic 
Measurements in the Lower Ionosphere", Yniversity of Illinois, Urbana, 
Illinois, September 27-30, 1965. 

"High- Temperature Insulating Adhesives for  i'acuum Applications" by 
B. R .  F. Kendall and M. F. Zabielski. Presented a t  the 12th Annual 
Meeting of the American Vacuam Society, N-ew k'ork, N .  Y .  September 
29-October 2,  1965. 

"Alfven Waves in a n  Inkompressible Medium" by D. P. Hoult. Presented 
at the American Physical Society Meeting, Cleveland, Ohio, November 
26, 1965. 
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"IRL Program and CmjugCte Fhoto Electron Effects" by A .  €3. Waynick. 
Presented at Arecibo Iancspk-eric Observatary Seminar, Arecibcp, 
Puerto Rico, Dect.rnber 2, j1465. 

"IRL Program and Copjzg?te P h G t 2  Electrcn Effects" by A .  H. Waynick. 
Presented at William and Mary Collegc Seminar, Williameburg, Virginia, 
December 10, 1965. 
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